Triiodothyronine (T3) supplementation maintains surfactant biochemical integrity during sepsis.
Surfactant functional effectiveness is dependent on phospholipid compositional integrity: sepsis decreases this through an undefined mechanism. Sepsis-induced hypothyroidism is commensurate and may be related. This study examines the effect of triiodothyronine (T3) supplementation on surfactant function, metabolism, and composition during sepsis. Male Sprague-Dawley rats (n = 75) underwent sham laparotomy or cecal ligation and puncture (CLP) with or without T3 supplementation (CLP/T3; 3 ng/hr). Twenty-four hours later, surfactant was obtained by lavage. Total phospholipids were determined by chromatography. Choline phosphate cytidyltransferase (CT) activity was determined by the formation of cytidine diphosphate (CDP)-choline. In vivo lung compliance was determined by lung inflation; surfactant hysteresis plots were determined on a pulsating bubble surfactometer. Lung compliance and surfactant hysteresis plots were significantly affected by sepsis; T3 modulated this (dynamic compliance: sham = 0.66 +/- 0.02, CLP = 0.47 +/- 0.06, CLP/T3 = 0.56 +/- 0.02 mm Hg/mL; p < 0.05). Sepsis produced a decrease in phosphatidylglycerol, and phosphatidic acid, with an increase in lesser surface active lipids phosphatidylserine and phosphatidylinositol. Hormonal replacement prevented these alterations. Lung CT activity was increased by sepsis independent of T3 treatment. Thyroid hormone may have an active role in lung functional preservation during sepsis caused by maintenance of surfactant biophysical and compositional homeostasis.